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ABSTRACT

Forest area in Klongchumphon Watershed has been converted to para-rubber, oil palm
and fruit orchard. Deforestation causes changes in water yield and sediment load in the stream.
Severe floods frequently occurred in down stream every year.

The objectives of this research were to predict water yield, soil loss and to quantify
economic value of nutrient depletion and sediment dredging in Klongchumphon Watershed,
Ranong and Chumphon Province as the results of land-use change between 2012 and 2030. Three
future land use scenarios were defined including 1) trends, 2) conservation, and 3) development.
Geographic Information System (GIS), CLUE-S model, InVEST and USLE were used in this
research. The results revealed that the scenario 1 increased area of para-rubber by 11.32 % and
reduced forest area by 9.52 %. The converted forest was replaced by para-rubber by 7.73 %. In
addition, the scenario 1 would provide annual water yield of 486.64 million m? and generated
sediment loss 0f'4.60 ton/rai/year. The cost to remove sediment out of the stream was 8.20 baht/rai.
The estimated major nutrients loss (N-P-K) were 597.46, 0.01 and 0.22 kilogram/rai, respectively
and the accumulated value of nutrients loss was 11,388 baht/rai.

The scenario 2 slightly increased rubber plantations (2.30 %) and forest area was stable.
It generated annual water yield of 480.16 million m? and sediment loss of 4.07 ton/rai/year. The
cost to dredging was 7.27 baht/rai. The estimated major nutrients loss (N-P-K) were 529.47, 0.01
and 0.19 kilogram/rai respectively and the accumulated value of nutrients loss was 10,092 baht/rai.
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The land-use scenario 3 substantially most reduced forest cover by 18.32 % and 9.91 %
was converted to rubber plantations. The predicted annual water yield was 494.92 million m? and
the sediment load was 5.07 ton/rai/year. The cost to remove sediment in the stream channel (8.97
baht/rai) and the accumulated value of major nutrients loss (12,455 baht/rai) were the highest
among the three land-use scenarios. Based on these findings, the land-use scenario 2 is appropriate
for Klongchumphon Watershed because it would generated the least soil erosion and economic

loss of soil fertilizers.

Keywords: CLUE-S InVEST and USLE model, Ecosystem Services, Scenario,

Klongchumphon watershed
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Table 1 p values of significant location factors for regression results related to each land use location.

. Oil Fruit Padd
Variables Forest Rubber Palm orchard field y Urban Other
Elevation 0.03561 -0.01626 -0.02788 -0.01692 n.s. n.s. -0.02921
Slope 0.04729 n.s. n.s. -0.03495 n.s. -0.17012  -0.00927
Aspect n.s. n.s. n.s. n.s. n.s. -0.00114 ns.
Soil depth n.s. -0.02543 ns. n.s. n.s. -0.01332  -0.00223
Annual rainfall n.s. 0.00191 -0.00067 n.s. n.s. -0.00012  -0.00041
Distance from road n.s. -0.00068  0.00037 n.s. n.s. 0.00022  -0.00020
Distance from river n.s. n.s. n.s. n.s. n.s. 0.00020  -0.00087
Distance from village n.s. 0.00065 n.s. n.s. -0.01099 -0.00026  0.00026
Constant -5.87553 0.69319  2.86926 231188 9.04132  3.26045  2.72882
AUC* 0.973 0.831 0.850 0.835 0.992 0.863 0.878

Notes: n.s., not significant at 0.05 level; * AUC, area under curve of receiver operating characteristic
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Table 2 Land use change in 2012 and 2030.
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Land-use  Conversion Land use Predicted land use in year 2030
/Land-cov- elasticity inyear  yrends.” Conservation."”  Development."
er classes 2012
Area”  Area? D%®  Area? D% Area¥ D%?
Forest 0.5 131.90 103.30  -9.52 131.89  0.00 76.84 -18.32
Para-rubber 0.6 55.38 89.38 +11.32  62.28 +2.30  82.96 +9.18
Oil palm 0.8 29.51 26.59 -0.97 26.09 -1.14 34.76 +1.75
Fruit or- 0.4 73.51 71.74 -0.59 70.67 -0.95 94.15 +6.87
chard 0.3 0.11 0.04 -0.02 0.07 -0.01 0.08 -0.01
Paddy field 1.0 6.55 6.56 0.00 6.65 +0.03  7.92 +0.46
Urban 0.2 3.57 2.90 -0.22 2.86 -0.23 3.81 +0.08
Other
Total - 300.51 300.51 - 300.51 - 300.51 -
Notes: land-use scenario ¥ unit: km> ¥ compare with number of area in year 2012
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Figure 1 Land use patterns in 2030 simulated by CLUE-S model for Klongchumphon Watershed.
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Figure 2 Water yield in 2030 simulated by InVEST model for Klongchumphon Watershed.

ﬂ'lif’nﬂﬂ1ﬁﬂiﬂ%ﬂ'lﬁ“llf’)ﬁigﬂ‘l.lﬁnﬁﬁl1uﬂ1i
E)‘Ié%l ﬂﬁﬁﬁﬁu (Sediment Retention)
HamsUsziunTMIveIszuUNAAIY
mseuinimiay vinaguinasaums &
aumsmsgadoauaina (USLE) ienanIal
Usmamsgapdedn 1 w.e. 2555 uaz 1 w.a. 2573
auammgmsaims1ian wazalFinaniuituan
Ay aanlud) wa. 2555 tjuﬁymamﬂguwsw

qaudeazneuaullual 649,935 - 803,643 du lag

=S a 0" 5; a a 1A =)
JU5uaniumae 1,942 Haawasaed wag ) w.a.
2573 dzqaudeaznouaullual 764,967 - 944,119
o A A a J A a a o
duietdsuanirumae 2,282 aawasaell Tae
Tl w.at. 2573 mnims Isnauuuuianne s
= a ~ I E
MIgadeaznouauIINiga seasnuilumsly
Aa A = YA a v ¢ A
naumouluedn tazms lsnAauuUaYINHILY
Ysmaumsgydoaznouauiosiiga Awdny A

UAAINIY Figure 3



70 Thai J. For. 35 (1) : 62-73 (2016)

2012

2030 : Development

2030 : Trends

Legend

D watershed

Soil loss (ton/ha/year)

[J0.00-1250
[ 1250-3125
B 3125-9375
B 9375 - 125.00
B 125.00- 14427

2030 : Conservation

ML LT 1 Kilometers

o 1 2

4 6 8

Figure 3 On-site erosion rate in 2030 simulated by USLE model for Klongchumphon Watershed.
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